AbetaPP induces cdk5-dependent tau hyperphosphorylation in transgenic mice Tg2576.
Previous studies of Abeta-induced neuronal damage of hippocampal cells in culture have provided strong evidence that deregulation of the Cdk5/p35 kinase system is involved in the neurodegeneration pathway. Cdk5 inhibitors and antisense probes neuroprotected hippocampal cells against the neurotoxic action of Abeta. To further investigate the mechanisms underlying the participation of Cdk5 in neuronal degeneration, the transgenic mouse containing the Swedish mutations, Tg2576, was used as an animal model. Immunocytochemical studies using anti-Abeta(1-17) antibody evidenced the presence of labeled small-clustered core plaques in the hippocampus and cortex of 18-month-old transgenic mice brains. The loss of granular cells without a compressed appearance was detected in the vicinity of the cores in the dentate gyrus of the hippocampus. Immunostaining of Tg2576 brain sections with antibodies AT8, PHF1 and GFAP labeled punctuate dystrophic neurites in and around the amyloid core. Reactive astrogliosis around the plaques in the hippocampus was also observed. Studies at the molecular level showed differences in the expression of the truncated Cdk5 activator p25 in the transgenic animal, as compared with wild type controls. However no differences in Cdk5 levels were detected, thus corroborating previous cellular findings. Interestingly, hyperphosphorylated tau epitopes were substantially increased as assessed with the AT8 and PHF1 antibodies, in agreement with the observation of a p25 increase in the transgenic animal. These observations strongly suggest that the increased exposure of Alzheimer's type tau phosphoepitopes in the transgenic mice correlated with deregulation of Cdk5 leading to an increase in p25 levels. These studies also provide further evidence on the links between extraneuronal amyloid deposition and tau pathology.